Introduction
The age-adjusted death rate for most forms of atherosclerotic disease has de The Pawtucket Heart Health Program schedule is illustrated in Figure 1 . The cross-sectional surveys, conducted at 2-year intervals, involved a total'of 15 261 individuals (7529 in Pawtucket) aged 18 through 64 years at the time of first survey contact. Of the 5241 participants in the first and second surveys, 2925 were reexamined approximately 8.5 years later within 2 calendar months of the first examination with the identical protocol.
A computer-based process evaluation system18 tracked all program participants through each educational encounter for the duration of the study. Also shown in Figure 1 We listed all households in each city by using commercial sources verified by block supplement analyses. Six to ten randomly selected batches of households in each city-survey unit comprised the sampling frame. The 
Analyses
City mean values for each crosssectional survey for total cholesterol, systolic blood pressure, diastolic blood pressure, body mass index, and prevalence of current smoking were compared with a mixed-effects analysis of variance model (ANOVA). The primary independent variables were city (1 df), survey (5 df), and city-survey interaction (5 df).
The interaction term served to test the principal null hypothesis of the study: that the time course of change in each risk factor in Pawtucket would parallel that in the comparison city. A small number of specific alternative hypotheses, concerning the net changes over certain intervals, were addressed by constructing citysurvey contrasts from the fitted ANOVA model, as detailed below. Additional binary covariates were introduced into the model to adjust for differences between the cities and trends over time with respect to sex, age, educational level, and place of birth (US or foreign born The data for the 2925 individuals reexamined about 8.5 years after baseline were analyzed to determine the mean cohort risk factor change by city, weighted and adjusted as with the cross-sectional data.
Results
Selected survey respondent characteristics are presented in Table 2 To summarize the cross-sectional survey data, no statistically significant between-city differences were seen in the change in blood cholesterol, systolic blood pressure, diastolic blood pressure, or cigarette smoking prevalence. Only in the attenuation of an increase in body mass index over the decade did Pawtucket show a statistically significant difference from the comparison city at peak intervention and after intervention for males, for younger persons, and for less educated persons. The projected cardiovascular disease risk also declined in each city, with a relative risk ratio of 0.8 (baseline values vs values during peak intervention) favoring Pawtucket. The ratio was 0.92 3 years after intervention.
Of the 5241 individuals in the first two cross-sectional surveys, 2925 (58%) were reexamined approximately 8.5 years later. As shown in Table 4 , approximately 7.7% of the initial respondents were deceased. Another 31.3% had moved, and 8.1% in Pawtucket and 9.1% in the comparison city declined reexamination. No significant city difference was seen in any of the risk factor changes over the 8.5 years. The rate of smoking declined in each city, whereas total cholesterol, body mass index, and blood pressure rose essentially symmetrically. The change in projected cardiovascular disease risk rate parallels the effects of cohort aging.
Discussion
The Pawtucket Heart Health Program was designed to test the hypothesis that risk factor-related behaviors would change through a process of community activation at the individual, group, organization, and community levels and that population cardiovascular risk factors and projected cardiovascular disease risk would decrease in Pawtucket relative to a comparison city. The data presented provide very limited support for this hypothesis. Use of an accelerated failure time model to estimate projected cardiovascular disease risk indicates that the composite of changes in risk factors produced a statistically significant lower estimated rate of cardiovascular disease in Pawtucket than in the comparison city during the peak intervention time. The difference between cities was, however, attenuated to statistical insignificance by 3 years postintervention. In addition, reexamination of 58% of the baseline cohort showed no risk factor change trends favoring Pawtucket. It is important that this study be distinguished from a clinical trial. The single intervention and single comparison community were not randomly assigned. The experimental unit to which treatment was applied was the city and not the thousands of individuals in each community. Accordingly, cross-sectional rather than cohort survey results are the main focus of this report.
This research is better viewed from a perspective of public health. From this perspective, it is clear that large numbers of community-dwelling adults can be engaged in activities designed to change behaviors related to cardiovascular disease risk. Educational programming was accompanied by significant attenuation of a population trend toward obesity and in a transiently significant reduction in projected cardiovascular disease rates. The difference in cardiovascular disease rate projections decreased 3 years after the education program had ceased to a risk ratio of 0.92, a value not significantly different from unity. The probability of concluding from this ratio of 0.92 that a city differential effect occurred when in reality no such effect was present (type I error) was 0.562. Conversely, the probability of concluding that no effect resulted when a true difference of magnitude 0.92 occurred (type II error) was 0.911, indicating a power of only 0.089. The nication-behavior change model with mass media, community organization, and social marketing principles. The Minnesota program began in each city with a populationwide risk factor screening and counseling effort, followed by extensive community organization efforts, school programs, and environmental change programs. The Pawtucket Heart Health Program, the only hospital-based program, was similar in many ways, but neither populationbased screening nor broadcast media were used to permit a test of the community activation approach. That this approach succeeded is illustrated by the many volunteers and organizations involved and by over 40 000 adults aggregating over 110 000 program-person contacts.
We have emphasized the results of our cross-sectional surveys. Cross-sectional surveys have strengths and weaknesses. The major strength is that they provide point-in-time characterizations of the target population. At the same time, cross-sectional postintervention surveys do not include individuals who died or who left the community after participating in the interventional process. They also face potential dilution by individuals who moved to the community late in or following the educational program. With the stable populations studied (over 80% of the individuals responding to each survey had lived in the education community for at least 4 years), we believe that migration biases were small and that the cross-sectional survey data provided the best test of the risk factor change hypothesis in the population. Cohort reexaminations also have strength in that each respondent has been present throughout the program. Cohort surveys provide better estimates of individual change but test the population change hypothesis less well. Further, for the composite outcome (projected cardiovascular disease risk), the cross-sectional surveys comparing baseline to peak intervention had greater power (49.3%) than did the follow-up baseline comparison of the cohort surveys (5.1%).
These results should be viewed in the context of a national and international informational environment in which new behaviors are coaxed and coerced on a daily basis. Many are spearheaded by health promotion programs such as the National Cholesterol Education Program and the National High Blood Pressure Education Program. Vast numbers of other messages and behavioral inducements are conveyed by commercial interests through televised and other advertising media. Well-funded advertising campaigns, such as those run by the tobacco industry,41 and grocery store displays of foods not designed to facilitate attainment of nationally recommended eating patterns42 are widespread. We suggest that the most plausible explanation for the Pawtucket Heart Health Program results relates to inundation of the people of both cities by information provided through other channels and by other agents both during and after the education effort.
Many factors influence risk-related behaviors. For example, what we eat is conditioned by knowledge, skills, pocketbook, friends and family members, culture and race, and the social environment. What we eat is also influenced by what is available and, thus, by the entire agricultural system; by food manufacturing, processing, and marketing; and by many macroeconomic factors. It is reasonable to ask at what level of social structure is a program designed to change eating behavior most likely to be effective. The Pawtucket Heart Health Program expended substantial effort in attempting to influence grocery store shelf labeling and restaurant menu labeling, conducted extensive cholesterol screening and nutrition counseling, and engaged in many other eating-related activities. These were effective in attenuating weight gain in Pawtucket citizens. They were not effective, compared with our comparison city, in reducing the mean blood cholesterol level.
More effective programs will probably be those that affect the many factors in society that influence risk-related behaviors. We suggest that the most effective and sustainable cardiovascular disease prevention programs will integrate efforts at the community, state, and national levels to change both policies and practices. O
